Introduction
When unilateral ovariectomy is performed during the oestrous cycle, the remaining ovary usually ovulâtes the same number of oocytes as do both ovaries of intact animals. In 4-day cyclic rats, compensatory ovulation at the next oestrus occurs only after unilateral ovariectomy before early dioestrus but not when the operation is at late dioestrus or thereafter (Toyoda, 1962; Peppier & Greenwald, 1970a) . Unilateral ovariectomy before early dioestrus also results in a transient increase in serum levels of FSH whereas LH levels change only slightly (Howland & Skinner, 1973; Ramirez & Sawyer, 1974; Welschen & Dullaart, 1974) . The increase in serum FSH may be responsible for compensatory ovulation through increased proliferation of developing follicles (Peppier & Greenwald, 1970b) or by decreased follicular atresia (Welschen, Dullaart & de Jong, 1978) .
The purpose of the present investigation was to determine the changes in concentrations of gonadotrophins in plasma and pituitary after unilateral ovariectomy performed before or after the critical time to establish the interrelationship between secretory changes of FSH and follicular development in the remaining ovary.
•Reprint requests to S. Sasamoto. Plasma and pituitary levels of FSH, LH and prolactin were measured using the radioimmunoassays described previously (Sasamoto, Harada & Taya, 1979; Taya & Sasamoto, 1980) . AU results were expressed in terms of NIAMDD-rat-FSH-RPl, -rat-LH-RPl and -rat-prolactin-RPl. The intra-and inter-assay coefficients of variation were respectively 4-1 and 8-8% for FSH, 2-2 and 14-5% for LH and 2-1 and 10-7% for prolactin. The lower limits of sensitivity were 10 ng FSH/tube (50 ng/ml plasma), 8 ng LH/tube (40 ng/ml plasma) and 0-6 ng prolactin/tube (3 ng/ml plasma).
For statistical analysis of results the t test was used. A difference of < 0-05 was considered statistically significant.
Results
Ovulation number after unilateral ovariectomy at various stages of the oestrous cycle
The normal number (mean ± s.e.m.) of spontaneous ovulations per pair of ovaries in 10 intact rats was 13-3 ± 0-7. When unilateral ovariectomy was performed at 08:00 h on the day of dioestrus, the remaining ovary produced 12-6 ± 0-9 (« = 5) oocytes. However, unilateral ovariectomy at 17 :00 or 20:00 h on the day of dioestrus was never followed by compensatory ovulation (17:00 h, 8-8 ± 0-7, = 6; 20:00 h, 9-6 ± 0-2, = 5). These 13-0 ± 0-6* * < 0-05 compared with the value in the rats without pentobarbitone treatment 0 test).
As expected, injection of pentobarbitone between 13:00 and 14:00 h on the day of pro-oestrus completely inhibited the LH surge which normally occurs late on the afternoon of pro-oestrus (Text- fig. 2 ). However, the transient increase of plasma FSH that occurs after unilateral ovariectomy at 17:00 h on the day of dioestrus was still obtained (Text- fig. 2 ).
In all rats the surges of plasma LH and FSH characteristic of a 24 h delay in ovulation occurred in the afternoon of the delayed day of pro-oestrus.
Follicular development
The results for various groups of rats are given in Table 2 . In sham-operated animals treated with pentobarbitone, the number of follicles with a diameter >501 urn was similar in all 6 groups: in each ovary there were approximately half the total number of large follicles to be ovulated the next oestrus. In the unilaterally ovariectomized rats, the numbers of follicles had increased to double that of controls by 17:00 h on the day of delayed pro-oestrus. Compared with the controls there was an increase in the number of healthy follicles measuring 301-500 µ by 18 h after unilateral ovariectomy, and a corresponding decrease in the numbers of atretic follicles.
Discussion
The present results indicate that, in 4-day cyclic rats, the critical time after which unilateral ovariectomy no longer results in compensatory ovulation at the next oestrus occurred between 08:00 and 17:00 h on the day of dioestrus, confirming the observations of Toyoda (1962) and Peppier & Greenwald (1970a) . Unilateral ovariectomy performed before or after the critical time was invariably followed by a transient increase of plasma FSH 6-12 h or more after surgery, although LH and prolactin levels were not altered, as found by Howland & Skinner (1973) , Ramirez & Sawyer (1974) and Welschen & Dullaart (1974) . In hamsters there is no increase in serum FSH concentrations after unilateral ovariectomy (Bast & Greenwald, 1977) .
The transient increase of plasma FSH in rats occurred with increased pituitary content of FSH at the same time and was probably due to a decrease in the amount of inhibin-like substance(s) (Welschen et al, 1978 number of medium-sized antral follicles in the remaining ovary occurred from 18 h after unilateral ovariectomy and was paralleled by a decrease in number of atretic follicles in this size range and of healthy small antral follicles (201-300 µ in diameter). Hirshfield & Midgley (1978) and Richards (1979) reported that follicular atresia was most marked in medium-sized follicles (201-400 µ in diameter) and suggested that there may be a critical stage during follicular development when, unless rescued, most follicles became atretic. Early atresia can be prevented by increased gonadotrophin levels in prepubertal mice (Peters, 1976) . When unilateral ovariectomy was performed on the day of oestrus, compensatory ovulation results from increased proliferation of small follicles in the course of the cycle rather than from decreased follicular atresia (Peppier & Greenwald, 1970b) . Unilateral ovariectomy at dioestrus in 5-day cyclic rats resulted in an increase in the number of healthy Graafian follicles 28 h after surgery by preventing the follicles from undergoing atresia (Welschen et al, 1978) .
The present values for the size distribution of antral follicles on the day of oestrus in 4-day cyclic rats are lower than those for 5-day cyclic rats (Hirshfield & Midgley, 1978 
